Proton resonance assignments and secondary structure of bovine angiogenin.
Angiogenins are 14-kDa proteins able to induce blood vessel growth in various preparations and are thus thought to be involved in the development of solid tumors. Angiogenins have significant similarities with extracellular ribonuclease and possess a characteristic nuclease activity against large RNA molecules. These proteins are also able to induce second-messenger pathways. We have undertaken the determination of the three-dimensional structure of bovine angiogenin by using nuclear magnetic resonance (NMR) spectroscopy. Since this protein was directly purified from cow milk, it was not possible to enrich angiogenin with 13C or 15N isotopes. However, extensive use of two-dimensional and three-dimensional proton NMR experiments enabled us to identify all but four spin systems and to assign all corresponding proton resonances. Identification of most backbone-backbone nuclear Overhauser enhancements led to the characterization of the secondary structure elements of the protein. Comparison with the structure of ribonuclease A and analysis of the location of conserved residues confirmed that the two molecules have very similar structures.